Follicle-stimulating hormone activates p70 ribosomal protein S6 kinase by protein kinase A-mediated dephosphorylation of Thr 421/Ser 424 in primary Sertoli cells.
FSH is a major hormonal input that drives Sertoli cells to their fully differentiated function in male reproduction. It is a physiologically important issue to define how FSH mediates its effects at the cellular level to regulate gene expression. FSH biological activities are transduced via a seven-spanned transmembrane receptor, the FSH-R, primarily leading to cAMP-dependent protein kinase A (PKA) activation and cAMP response element binding protein-mediated transcriptional responses. Nevertheless, the intracellular mechanisms interacting with PKA to control Sertoli cell differentiation by FSH are still incompletely defined. Here, we report that, in primary cultures of Sertoli cells isolated from prepubertal rats, FSH enhanced p70S6K enzymatic activity, in a PKA-dependent manner. p70S6K was constitutively phosphorylated on Thr 389, in a manner sensitive to inhibitors of phosphatidyl-inositide-3 kinase and mammalian target of rapamycin. But FSH could not enhance p70S6K phosphorylation on Thr 389. Rather, the hormone induced the dephosphorylation of Thr 421/Ser 424, located in the autoinhibitory domain of p70S6K, in a PKA-dependent manner. Consistently, FSH-induced phosphorylation of the S6 ribosomal protein, a cellular substrate of p70S6K, required PKA activity. In conclusion, these results show that FSH triggers unexpected regulations of p70S6K by dephosphorylation of Thr 421/Ser 424 mediated by PKA, and stimulates S6 phosphorylation, in Sertoli cells.